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(54) DUTY CYCLE COMPENSATING APPARATUS 
(57) Abstract: 

PURPOSE: A duty cycle compensating apparatus is 
provided to reduce errors with the supply of a good 
quality clock by controlling the duty ratio of a pulse 
signal in 50:50 precisely. 

CONSTITUTION: A phase controller(1 00) controls to 
generate two clock signals having a phase difference 
of 180 degrees and the same period with respect to 
a signal of an input clock source. A duty ratio 
controller(200) latches a pulse signal by each period 
under the control of two clock signals generated 
from the phase controller(1 00) in order for the duty ratio of an output pulse signal to be 50:50. The phase 
controller(100) includes plural delay units(10-13) for receiving the signal of the input clock source to be 
transmitted while adding a delay at the same ratio. 
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(54) i=E] AjOig MggXl 



e ag « b^jii^o^ ri ai-S2^owiai =?-tim m±m m= sislhihi AhgEi^ sei 

AhOlM £§§*I(HI a^g^£4 AjsCHI Cimoi #S: 160* °l g ^I^IM ?> 

AJ22J fllOmHHI ^71^ l^AjHg EHXIAI3 I^aj^oj ^EIHI^F 50 : 5001 EIE^ 2 

^EIHI ^blimH^, il^^Ei 9J^E|^ ai^ 2I^£2(HI °1SH 

SEI2J (Sag S>r*l£GiEFE gSTt!- ^EltilM S£ M^M ST^AIU ^ Zl^m tf ^E| AK3IM S 

S&aKHI 5W 210IQ. 

^/ 

£ 1 § S ggM CEFB ^E| AhOlM 

£ 2 ^ £ i (hi £ais ^ei Ahoie ss&xm gsr Emias 

10— 13: IfllOl^ 20: ^X|^ 

30: SEIIOI^ 40, 41: E± 

50: fflxl^ 60: 

100: ?|Ah XilCH^EJ- 200: = El til 



B SS = Spigot a Afg*iA^OKHIA| ^*HE|- l^l Ejq^S Sfe 2^ IISLHCHI AFgEI^ sei 
AI-OIM agg-XlQil 2125, MQ ^AiluhTil^ 180*21 ?|#*hg 3££ ^ M^ai^P OlgmOj S^M 
^SWI EH*J- ^EIHIM 50 : 50££ gSTol XHCH^S^ ^ ^E| Ah0|# MS^IDil S» ^OIQK 

go^^S, g EH CHI Ahg^l ^El AI-0IM fiS&xl^ gq^jHJ ^E| AJ-OIM ^OlSt^ gT« 
AJ^j 47H2J gj^f ^£ 7:h= g^sl^M OlgmOj ^1 e^SI^ §#AI^I3Ai ^E| AhOIMl 
SgSI-TII EICM, ati- S^aihs AfeilKsine^ve)^ AhgoKQ ^1 Aho]EKsinewave)2J alii 0|§AI?| 
y\ $m ohU2J Aj2T M ^^AI^AI ^El AfOlM ^tSoWl BO. 

H2HAL 0fe h §3 tl^^OilAI &qE|01X|= 1 a El til 71- D§ M^l±)2|- 7l5eil^g ^ DCE11^2| 
aJhM 7h7^10© *»"D. 

OhySH g^io, c E , M0 |a MSg-xl^ S^£l= g^l^H] =E| HI (duty ratio) Oil LWtl 
01 aOJAI ^goi] CHoB ^Elbl|7}- M 3 XI Til El 3 Mgf ^ ^> a^ltlCH SgB£l^&g&l^ 
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SH30I 2JEK 

gg& OHJEK S§±2 a S2| 3301 OH? 32, SSWI CHoHAi^- OH^ £|Sf£J- SSISOI 2JCK 

[Q-EFAi, g ^SS #71 SfllSM §B§§^I SISKfl 0I¥012 B gg2J 

27H2J l^dsf AFSftKM $=EI AK)|g# gg^HS^j 50 : 502J SSIt* ^EIHIM m^tl 
21 i^ H AI7|EI| *t £E| AF0I1 Mg&fll H3ftt=U 21Q. 

#71 STtfftPI WKM, B if SOI 2|?J 5EI AWIfil Sg&XIS em««tS ilHCHI CHShffl #£ 

a?\ «# *iioi^e^£¥ei iraa ^ gq£!H2i sich^kw iraa ^ a^ass m\M9\ 

1^ajh2J SE|H|7|- 50 : 5001 E|EH £§5^ SE|H| ^blufc *Ch 

a» gj ?|EF2J si 3 HI- s ggg gj 0 |go gtjg £ g]y. z^*> qsoj A^j^j- ggg m 
*KH S El- ^SoH 1 201 Eh OloK E^i B v^oj tfAINB #Mlo| ^S^hS EFflHI- 

E I c B arSOl WE SEI AWIB MS3*|2| UEItf 225, Sqiqa £!2(in_CLK)01l CH 

t[0\ #2 180*2j £|#*h 3 gli^7l# ¥ M^il5:(360o CLK, 180 o CLK)p g"«A|?|E« ^ilCH^h 
£ aoi^&(100)2F; #71 *l# *IIOI*E»-<100)£5¥EI S«S ^ M^£!h(360«> CLK, 180 o CLK)2] 

mmm\ v«g ^ ¥711 i^£!H(puise 360o , puise i80 o )m aiaAis #q i^Aiscvout*, vout- 

)2| ^E|H|7h 50 : 5001 EIE^ £B*fe SEIHI £14E»-(200)££ ^#*!Eh 

#71 ?l# »O|^EK1Q0)= #71 Sq^S! d2(in_CLK)M BBWtt SSiHIgB HAIOIM *7^3Ai 

S9ai?i^ #2 msas ek^ nai oi ¥(io~i3)2}-; #71 naoi¥(io~ 13) § as saioi 

*(13)MA1 ^^El^ A|2(360o CLK)2F S^M^^j ^2(in_CLK)M QqeTOtOItt d|H2 

Oil BJ^H a ^l&^l-M a^ShXI El= ^l^ &AI¥(20)2h ^l^ ?DK* &W^(20)°J a 

^Ai S: ( U p / dcwn)M ^MHSI-01 &7\ E^2| Haoi¥(10~13) Zf2f£g BBOISf 7» »IOIi!S(Vc)g 
g^hES^I, ^71 aaiOI¥(10~ 13)011 A) ^SEIS # 7:i 2 A| 2j-(dt 1 ^t2>dt3^dt4)0| g}^ 

lSjSi!S(in_CLK)£J ^^l(Tcyc)^ flg^HAlE^ THICHoh^ SEIIOIgf i^¥(30)M ^hllol-01 ?SSQ. 

§ E32J g° °|A|- fl|CH^B(100)LH E^£J ^EilOI^M 47H2J aaiO|^(10- 13)S ^gol-O) ^ 

90 o ?>H AI3£| Aj^e g-«A|5|ES fliomm ^AIEt> 0|^ ©H, 8?H, --S2J AI3¥S ^ 

^uFOI ZfZf 60 o . 45o . -2| SI£WigM OI^E^ ^E HQ. 

HEIH, SEIbll Sg*B(200)= fe^l SIS" HICH4=S(100)^S¥E1 180^ 5>H S^S 

c §&jAj2:(360 o CLK, 180 o CLK)M ^ a^BTOf g§^l(OI & 'Tcyc'^ S)l ^ 
l^A|H( PU ise 360o , pulse 1 80 o )M &SAI?IS SI1 S BI2 1^ 41)21-; 4^1 H1 S WZ 

E± ^¥(40, 41)^¥Ei m&s* l^Ai^( PU | se 360 o , pulse 180 o )W S^gTOI- 0|#^ ^ EH Oil [Q-EF 
^ Lm 23«aa2| iISM eHx|A|?IS EHxl¥(50)2h; EHxl¥(50)^ S^EKHI SlEIOi ai 
S! 1^ ^¥(40, 41 )CH1 Ai ^EIS l^^Js:^ 1^01 DH ° ^ S^OIIE 6^1 EHxl¥(50)5J 

01 OH, fe^l 301 SI »I2 1^ g-«¥(40, 41 )fe ^^^2(3600 CLK, 180 o CLK)M ^S2J AIZ!" 

SaiOIAI?! S&^FE^ ^;H2J 3UH(I1~ I3)2f; MB eJBiE1(l3)°J i^ils SI ^ 

71 a^6j2(360 o CLK, 180 o CLK)M SSSOI- OIM 2!E5ttffe feE|^»(§ E301IA1S 
NAND12I- 14^ EAIS)S ^SSLK 

E^j", ^71 EHxl¥(50)= 27H2J kOWIOIMCNDRI, N0R2)S 01 ¥01 3 RS-§g§g£S ^SSEh. 

HEIH, ^71 «q B§5h¥(60)S &?\ EHxI¥(50)M ^a^l-S RS-Mg§g^5°J ^ iO^IO|M(N0R1, 
N0R2)2J M^EK)il ^SIEIDI B • S^SBOI ^2 HIE^EIOI ^?H2J 2itHE1(l5, I6)S 

Q. 

E 2 & E 1 Oil EAIS =E| AhOlfi HI 015*1 2] EhOISEM UEhtf OloF ^71 ESM §5 

§hDt g S3 2| gSM Wflei tfQM7|B «Kh 

BlOi^e(100)0ilAiS ^§^7l(Tcyc)M 5M1 2l¥0ilAi °i7hEI^ SSjdS( ln_CLK)2h ^7 1 47H 
2J 5|13ia SaiOI¥(10~13: Zt^tS 90 o 2J ?|^AI31 g^tnS 71 £l Aj2(360 o CLK)7h 
^ SXI¥(20)S S^EIS, ^-71 ?|# ^n>4= SAI¥(20)0ilAi^ Qqg ^ £|2(in_CLK, 360 o CLK)2J ? 
71 Si ?I^|-M 2#5|-01 3 2#§Sh0il CU-EF MOidsCup, down)M O-^Til Sgul-OI ^ENHI 3^^! gEil 
01^ 5^¥(30)0il SS^WI HQ. 

3Ei3, ^71 gaO^ £^¥(30m dH(up, doffn)M ^MH^hDI siesj^B §eilOI?> c 7h& 

atwas(vt)fi ^7i Eh£2j gaoi¥(io«i3)0ii ^aioh bb*m a em, 4 h 7i noitiS(Vb)5i afHOii co- 

EJ ^71 Q^2J 9901^(10- 13)011 AiS £15} 2" 921101 7hS0| SflSCK 

OOMMOi, ^71011 ^71 Q^2J 9aOI4(10~13)DBA1 0l¥O1AIS # ^Ei|OI2> c (dtKdt2 + dt3 + dt4)0| SOhAI 
01 S 713 SIS ^qAi2(360 o CLK) 7 1- S^M^SI iJ5:(in.CLK)SEh ±Bi7in El 3, ^71 a 
XI ¥(20)^ 01 B Smm 3 aDIdSS up^S= ^SK)^ dsi downds:^ 
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3Bi9, 271 gaOIS £^¥(30)= 271 £12 ^EK* &XI^(20)S^H a BITS ^2 (up, downJOfl 2| 
SB 3 #^£!h(Vc)EJ S^IEHaM £0|A1 «BOD SIS CK*2) gM0|^(10~13)2j SEflOlgfe lf±A|?| 

» a a. 

271 gs^oj di-sQi] °^||, Q^2| §aOI^(10^13)MAI OI^OjAl^ iiaiOiEJ 

6«dt1+dt2+dt3+dt4)0l S^gsJS 4!£(!nJLK)2| ~7|(Tcyc)E|- SHftffll BO 

[&EW, 27i ck^hei Haoi¥(io-i3) s eroo «s«s lamias i on sais ^aime] 2 

HI yai0l¥2| 4^1- 47HOIHS, 22H2J H90l¥7t BOW 2JSB 0I^OiA| = BOIOISie S^M^ils: ? 
71 2| BWUIOO W#£S S3 180c 2) UEFLCT SQ. 

01 00 [DEL EJ^M^c! ds:(in_CLK)M AFgoH 180, 2| £]27JM »& ^ M^ds(180 o CLK, 360 o CLK)M 
IMIAIII 4 a« H = 20IQ(E 2 2| (a) 2}- (b)5 EAI9). 

SEIHI 2§*9(200)2J e^M tfU£7l£ *Ch 

£ 2 EJ (a) 21- (b)DU EAIS Uh&h UOi 271 £12 «IOI4EH100)£S^E1 E h £SS 180 o 2J £| 
6W» gr«H= = M^A!2:(360o CLK, 180, CLK)M ZW2| 1± 1T£!4(40, 41 )CH1 AH WWQ\ E 
2 2| (e)S|- (d)O0 EAIS btt2f 1T0I ±S2J 1±^S ^ l^£j2:(pulse 360, , pulse 180 o )S 

mmz?\(Jcycm »a ir«Ai?i» a a 

3EIJ1, 291 E 2 2| (d) 2F (e) Oil ZW EAIS ^ 4JS(pulse 180 o , pulse 360, )~ wBW SSB 
2M»¥(50)B 0I^£ RS-MDMSEJ ^ biOHTfl 0|M(NOR1 , N0R2)2JqB£5 S7hE|£ai, RS-SHBS 

2] Mg^ j= o. qA, (pu|se 180<> § pu|se 36Qo jo, Ah EHOj | [[^ Qgjjj. g 0 | ^ gqA|;S;(Vout+, 

vout-)g tmi\ hekih a ch. 

^3, 271 pulse 19D 0 £!5:7h -SSISWraiaOl^ 27j pulse 360 o £!S7F "SSIS^'HIBS S7^IS 
gqAi5:(Vout+)S^ 'g^SHJI'SI Aj27h S^EIDI, BICHS 271 pulse 180 o £S:7F '£S!3^"aiB!0II2 
271 pulse 360 o 6! 271- 'gaWDI'MMS S7I-EIS n g^d2(Vout+)^ ai^ g«a 

^ °J^i!H(PUlse IBOo , Pulse 3B0 o )7h 2^ 'SSIS^'HIfflSj i!HS S^EIS 3 

^£j2(vout+)ir oissj s^srs n:H^ zmm bck£ 2 ej cf) ai- (9) s^). 

£ 2 2J EWI9EM ^tH V ^ 2i§0L 271 EHXI^EJ ^ °j^ds:(pulse 180 o , pulse 360. )7h §AlQil 

■s^ehoraias ^aiei^ =tz^ a=a, 01^ h^e^s^s ssi s^dii [hhi^h 27i &a 

^(40, 41)g 01^^ 2|13§B 2ibflE1(l1~l3)M 7\M ^£j^ 360 o _delayd2^h S^M^IS 
£!2(inj;LK)2J «^7l(Tcyc/2)SQ^ ^EAI ?>£^, a^j ^i^^B ElfcHEIEJ ^Qil EJoH 

^15F7| IIHSOIQK 

271 1± ^^(40, 41 )(HI Ai SSEIS l^dH (pulse 180 o , pulse 36CU )E| l^^OI U° ^ 
£3, 2-71 d 3 (pulse 1B0 o , pulse 36Q> )S B^BOF RS-MH#aOI 9.gz*W V 4= 2{7| 

tMSDIL 0IS i!2( P ulse 180 o , pulse 360 o )°J S^E I2?tt^§^og fyg^^i 0I2EJ 1 

XH^EI^CiL 271 RS-MilMaSS EHx|^(50)EJ g^EKHI ^ °J§5^(60)M # 

7©ESW 271 = lAAi2:(p U | Se iao o , pulse 360 o )M0| MCf ^ 1^^^M£ °?SS EH«5^g 

OI20ilA1 SStJ H 1-2^0 1 B &S0il CP-M SEI AFOIM MSg-xKHi 2J§F3. 2I^S^Ei 2!7^EI£ 71 EM 
^01 2I^ZE2ICHI EJ^H SEIEJ 7^^DEh£ ^ET^S g^EI^ I^ajsEJ ^EIUIM 50 : 502: 

£ §Sfu| XIICH^E^^, gfl'E) M^ie SS^" 4 SiTllEIOl t|S PWEI^UHHI CHtf DilBiM ia 4^ 21 

OhMBi B iTSEJ UK^ie ^A|01l#^ 01IAIEJ 9\M 7HAIB 201 DJ, gfBXBra B B32| Ah2Hh 

E.KHIA1 0-°^ S3, ¥7h §01 7feIJ 20|D), 0|EH*T ^2 W>= U\t\S\ §^g^°J g 
?IOil SOIOt W 301 QK 

(ST) ^ 

S^?* 1 - 1. d 2:011 CH^hOj 22 180 *EJ ?|2^ S! S^^7|g ^ ^ f^ilHi ^AI7| 

£^ XllOISe £12 JilOi^BHI-; 

271 £12 ^lCH^B^S^EI g-aa ^ M^d5:EJ «|Oi5K>il ^B 2| ^711 I^ai^M EHx|A|3q 
1^^221 =Eldl7f 50 : 5001 EIE^ ^lufe SE|d| ^?U|§fe ^S^S ^El AJ-OIM 

MS 9X1. 

271 £12 SIOi^BS 271 SqgejS dsf Sg&Oh g^HimS 331011 ^7^^A1 SfiTAI?ISr 2 

27| E^EJ gaiOl^ § SIS yaiOI^OilAI a^EI^ Ais:2h ^7|EJ H±W S^^Oh 01 M 

^tl^EJ UllflOil E|o(j ^71 S! £I2^S £12 &AI^21-; 
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suMTis.* noise aaoigf £S*?§ ?mse 2g se sei mois sssm. 

g^»3. q 1 4NH SUM. 

#71 5 El til 2S4=B£ #71 *)# XJCH^eSS^EI 180* 2J $i##g 5>H ^ l^ilSl ^ 

#7i ai a 712 s>s wa-g!-Ei araa s±dsi sesgw oigsj #ehwi ag sterna 

21 iiSS 2H*1AI9I = 2H*l*g ^HIS^ 2g 8^ £E| AfOll Sg#*l. 

#71 ai a w m± wg^s ^21 a^dsg ±321 ai^ sis sehoiais 3ss*e§ 3tsa& 

#71 as ejuiEtsj ficsds a #7i s^dss sswof WBzvtim fea^s ^?ssk=: 2»s 
®s se sei Amis assa. 

#71 EHfl!?!= RS-SSSS2S ?SSe 28 Sfe 5E| AWIS 23S». 





£ ti 0 * 
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